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SERVICE BULLETIN 
No. 234 

For Members of 

RADIO MANUFACTURERS SERVICE 
A PHILCO SERVICE PLAN 

Model 645 
General Specifications 

TYPE CIRCUIT: Superheterodyne, ,vith preselcctor R.F. 
amplifier, and push-pull pentodc output (7 watts): huilt in 
connections for Philco All-ll'ave aerial: aerial selector hi1ilt 
into and operated by \\'ave-hand s\\'itch. 

POWER SUPPisY: l 15v .. <iO cycle .\.C. 

TUBES USED: 1 type 78, R.F.: I type <,A7. Detector
Oscillator: I type 78. I.F.: I type 85. 2d Detector and !st 
A.F.: .2 type 42 Push-Pull Output: 1 type 80 Rectifier. 

WA VE BANDS: Three: ( I ) Short-wave: ( .2) Police, 
aircraft and amateur; (3) Standard. 

WHITE 
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BLK.TR. 

RlD 

COVERAGE OF EACH BAND: Band 1. 5.75-18 M.C.; 
Band .2, 1.75-5.8 M.C.: Band 3. 540-1750 K.C.. 

1UNING DRIVE: Dual planetary, hall bearing. 80 to 1 
ratio for slo\\'-speed tuning: glowing arrow wave hand 
indicator. 

PROGRAM CONTROL:. 4-position, with bass compensa-
tion effective in first position (counter-clockwise). 

INTERMEDIATE FREQUENCY: 4(,() K.C. 
POWER CONSUMPTION: 85 \\'atts. 
SPEAKER: 645 Baby Grand :\fodel-K31; Furniture 

Model-H.21. 

WHITE BLK. TR. 

BROWN. 

osc. {!) ANT @ DET. 
Fiii;. l. R.F. Transformers 

I ,t \. F. TRANSFORMER 2nd I. F. TRANSFORMER 

Fig. 2. I.F. Transformers 

TUBE SOCKET VOLTAGES 
(Measured from Tube Contact to Gnd.) 

105·12.5 PRIMARY 

42 
OUTPUT 

@ 80 
RECT. IFIER p 

300V.-:t_ 
6.3V. Y 

Fig. 3. Tubes as Viewed from Bottom 
The voltages at the points indicated hy the arrows 

above were obtained with a Philco type 025 Circuit Tester 
which contains a high resistance (1000 ohms per volt) 
voltmeter. Volume control at minimum, waveband switch 
at standard broadcast. K31 speaker. 
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Fig. 4. Location of Compensating Condensers 

Adjusting Compensating Condensers 
Aclj11stment of compensating condensers in Moclel MS re

quin:s an acc11rate signal generator covering I.F., standarcl
wave, police and short-wave frequencies. The PHILCO 
Model 088 All-Wave Signal Generator, having a continu
<Jl!S range of from 100 to 20,000 K.C .. is ideal for this purpose. 

.-\n output meter is also needed. PHILCO Model 025 
Circuit Tester includes a high grade output meter. 

Philco No. 3164 fibre wrench and !\'o. 27-7059 fibre-handlccl 
screwdriver complete the equipment needecl for making these 
aclj ustmcnts. The locations of the various compensating 
conclensers arc shown in Fig. 4. Connect the output meter to 
the plate co,1tacts of the type 42 output tu lies ( using the 
adapters proviclccl with the "025") and set it at the 0-30 
volt range. 

INTERMEDIATE FREQUENCY: Set the signal gen
erat"r at 41,0 K.C. \\'ith attenuator set at minimum, connect 
a .1101 mf. condenser in series with its antenna leacl ancl 
attach it to the grid cap of the 78 I.F. amplifier tube. Con
nt·l't ground leacl to grouncl terminal on set. Set the dial at 
53 ancl t11rn the \\'avehancl S\\'itch to position 3 ( extreme 
kit). Adj u.st ,the vol11me control of set to almost maximum, 
ancl th1: 088 atte1111ator ,;o that about one-fourth ( ¼) scale 
reading' is had on the output meter. \\"ith a fibre screw
driver adjust conclensers @ and @ (2nd I.F.) for maximum 
reading on output mete-r. Turn attenuator of signal gen
nator to minimum and remove its antenna lead from the 
g-rid of the 78 I.F. tube: place it on the grid of the <,A7. 
.-\cljust 088 attem1ator as before, then proceed to adjust con
densers @ and @) (1st I.F.) for maximum output meter 
reading. Then remo,·e the 088 oscillator lead. Care should 
he taken to keep the output meter reading during- adjust
ments at about one-fourth scale reading. This should he 
done by using the 088 attenuator control. 

WAVE TRAP: Connect the Signal Generator antenna 
ancl grmtncl leads to the antenna and ground posts of the 
srt. v\"ith the ,signal generator operating at 4(,() 1-:.C. and 
the set controls arljustecl as hdore for T. F. alignment, adjust 
wa\'e trap 0) until a minimum reading is obtainecl in the 
output meter. 

SHORT WAVE:. In adjusting the short wa\'e or high 
frl'quency hand. the clet. compensator will have a tendency 
to "pull" or chan~e the frequency :1f the oscillator. Hy 
shunting a padding or variable conden,er ( about .00025 ~If.) 
across the oscillator section of the gang ( front section) and 
tuning it so that the second harmonic. instead of the funda
mental. heats with the incoming signal. this "pull" can he 
minimizecl. The procedure for tuning this hand is as follows: 

Set the clial of the receiver at 18 megacycles ( top scale) 
and the 088 dial at the same frequency. Turn wave hand 
switch to position I ( extreme rig-ht). Connect the shunt con
denser to the oscillator section of the gang and tune it so 
that the second harmonic of the o,cillator heats with the 
18 M.C. signal from the 088. '.\/ext t1111e condensers G) and 
@ ( antenna and clet.) for maximum reading of the output 
meta. Disconnect shunt condenser and tune condenser @) 
( osc.) for correct dial calibration. The oscillator frequency, 
when correctly set. will he higher than that of the incoming 
signal and the imagr frequency lower. 111 order to che,·k -this 
it should be possible to pick up the image at approximately 
17.1 ~f.C. hy increasing· the input from the 088 oscillator. 

1:or the low frequency adjustment of this hand, turn the 
dial to 6.0 M .C., set the signal generator at (>.0 M.C. and 
adjust condenser @ (nut) for maximum output meter read
ing. l{eadjust condenser @ at 18.0 ~I.C. 

POLICE: Turn wave band switch to position 2 (center), 
set signal generator at 5500 and dial of set at S.S. Adjust 
condensers ®· 0 and @ ( osc., ant., and det.) for maximum 
output. Turn the set dial to 1.8 and the signal generator to 
1800. A<ljust condenser @) (nut) (osc. series) for maximum 
output meter reading. 

STANDARD WAVE: Turn wavehan<l switch to position 
3 ( extreme left), set signal generator at 1500 and clial 
of sl't at 150. Now a<ljust the oscillator, antenna and <let. 
"Standard" condensers. These arl' @. ® and @ res1wctively. 
Turn the dial to r,O. set signal generator at /,()() ancl acljust 
c,nHlenser @ ( oscillator stan<lar<l series). (screw) for maxi
mum output meter reading. 
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Seht1matle 
Number Part and DeR«-ription 

42 TUBE 
OUTPUT 

~ ~::::: ¥:~I~ ~-'~i-tc~ _-_-_-: _-_-: _-::::: _-_-: _-_-_-_-_-_-: _-_-. 
0 Compensater (Ant. Standard) .............. ~ 
S¥. (:ompens.~ter (Ant. Police) . : . ; ............ . 
\:!,I ( 0111µens~1ter (Ant. Short-\\a\e) .......... . 
® Ant. Transformer ......................... . 
0 Condenser (.09 mf. Bakelite) ................ . 
@ Pilot Lamp (Dial) . . . . . ............... . 
® Condenser (.05 mf. Tubular) ...........•..... 
(!,!Y Det. Tran-sf armer .... , .................... . 
11"i''l Compeusater (Det. Stan<lard) . . . . . . . . . . . ~ rii Compensater ( Det. Police) .............. : : : 
'13) Cumpensater (Det. Short-\\··ave) ........ . 
(ij) Condenser (50 mmf.) ....................... . 
riiJ Condenser (.05 Bakelite) .................... . 
ri~ Resistor (51.000 ohms, ¼ watt) ............. . 
r~ Condenser (.00025 mf. Mica) ................ . 
r,~ CGrnpensater (Osc. Standard) .............. ~ 
ri~ Compensater (Osc. Police) ................ . 
(jO) Cornpensater (Osc. Short-Wave) ........... . 
@ 05c. Transformer .............. , .......... . 
(i-:) Compensater (Short-\Van· Series) ........... . 
@a Condenser (.0025 mf. Mica) ................. . 
@ Compensater ( Police Series) ................ . 
(i4) Comnensater (Standard Series) .............. . 
® Tuning Condenser A.5sy ..................... . 
~ Comne11sater (1st LF. Pri.) ......... ........ . 
® 1st I.F. Transformer ....................... . 
~~ Compensater (1st I. F. Sec.) . ................ . 
(f,i) Resistor ( 1.0 Meg .. ¼ watt) ................ . 
@) Resistor (51,000 ohm. ¼ watt) ... , .......... . 
(ii) Compensater ( 2nd I. F. Pri.) ................ . 
@ 2nd I. F. Transformer ....................... . 
Cit Comoensater (2n<l I.F. Sec.) ...... . 
(f!) Condenser (.00011 mf. Mica) ............... . 
@J Condenser (.0001 I mf. Twin Bakelite) ....... . 
(,il Condenser (.0001 I mf.) ..................... . 
~~ Resistor (5 J.000 ohm, ¼ watt) .............. . 
(f,J Resistor (330,000 ohm. ¼ watt) ............. . 
~,; Resistor (1.0 Meg .. ¼ watt) ................ . 
6i9 Resistor (25;000 ohm, ½ watt) .......... , ... . 
@ Condenser (.05 mf. Tubular) ................ . 
@ Condenser (.015 mf.) ...................... . 
<ill Condenser (.OJ mf. Bakelite) ................ . 
@ \"olume Control (1.0 Me~. ohm) ............. . 
(fl) Condenser (.0001 I mf. Mica) ........•..•..... 
@I Condenser (.05 mf. Tubular) ................ . 
@ Condenser (.06 mf. Tuhular) ................ . 
1/8) Resistor (32,000 ohm. ½ watt) .............. . 
1/i\1 Resistor (99,000 ohm, ½ watt) .............. . 
(/'9 Resistor (.3 mf. Twin Bakelite) ............. . 
@ Elec. Condenser (1.0 mf.. 1.0 mf., 2.0 mf.) ... . 
(") Audio Input Transformer .................. . 
(f,J Condenser (.002 mL Twin Bakelite) .......... . 
illl Condenser (.002 mf.) ...................... ,. 
~ Output Transformer ................. , ..... . 
(iiD Voice Coil Cone Assy. (B.G. K.11) .......... . 
(I;) Field (ail Assy. (B. G. K. 31) ............... . 
@ El~¢trolytic Condenser (8. mf.) ........... , .. . 
(>JI Ele~trolyt,c Condenser (12 mf.) ...... , ...... . 
~ Resistor (25.000 ohm. ½ wa~t) ....... , ...•... 
@ Condenser (.05 mf. Bakelite) ................ . 
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Fig. 6. Base View 

Model 645 
Part No. 

42-115.1 
.18-6850 

31-6058 

.12-1867 
4989-SG 
34-2039 
.10-4020 
32-1868 

31-6063 

30-1029 
3615-S(; 

33-35114.l 
30-1056 

31-6058 

32-1976 
31-6027 

7006 
31-607 3 
Part of@ 
31-1555 
31-6053 
32-1917 
Part of@ 
.13-51014.l 
3.1-351143 
31-6053 
.12-1836 
Part of@ 
.10-IOJJ 
H035-DG 
Part of© 
.13-.15 I I 43 
33-43.113.l 
.1.1-510143 
.1.l-.12524.1 
J0-4020 
Part of@) 
.1903-Sl" 
.13-5113 
30-1031 
30-4020 
30-4123 
33-332333 
.1.Ll99343 
6287-DU 
30-2080 
32-7 532 
7-296-Dl' 
Part of® 
2585 
.16-.1159 
36-346.l 
.10-2025 
30-2117 
33-.125243 
3615-SG 

Llat 
Priee 

$2.00 
I.JO 

.60 

3.00 
.35 
.15 
. 20 

3.00 

.50 

.20 

.35 

. 20 

. 40 

. 60 

1.75 
. 711 
. 40 
. 50 

4.~o 
. 50 

1.75 

. 20 
. .?fl 
.. 10 

1,(,0 

.20 

.25 

. 20 
. 20 
. 20 
.20 
. 20 

?· , __ , 
1.45 

.20 

.20 

. 20 

. 20 

. 20 

.40 
1.85 
4.25 

.30 

1.25 
.80 

3.7 5 
1..15 
1..10 

.20 

. .15 

Schema tie 
Number Port and Description 

@) Program Control .......................... . 
@) Condenser (.09 mf. Twin Bakelite) .......... . 
@ B.C. Resistor (136 ohm, 24 ohm) ......... . 
@ Resistor (20.000 ohm, I watt) ............... . 
~0 Resistor (490,000 ohm. ¼ watt) ... ....... · ... . 
@) Resistor ( 1.0 meg. ohm, ¼ watt) ............ . 
@ Resistor (16.000 ohm. 3 watt) .............. .. 
@ . Pilot Lamp (Shadow Meter) ................ . 
GD Shadow Meter ............................ . 
@ Resistor (15,000 ohm. ¼ watt) .............. . 
@ Electrolytic Condenser ( 1.0 mf.) ............. . 
@ Resistor (15,000 ohm. ¼ watt) .............. . 
@ Condenser (.09 mf.) ........................ . 
1!9 Electrolytic Condenser (2.0 mf.) ....... . 
@ Power Transformer ()JO \·., 60 cycle) ....... . 
@ Condenser (.015 mf. Twin Bakelite) ......... . 
'IY Condenser (.05 mf. Tubular) ................ . 

Power Transformer ( l I 5 V., 25 cycle) ....... . 
Power Transformer (220 \"., 50-60 cycle) .... . 
4-prong Socket . . . .............. . 
6-prong Socket . . . . . . . . . . . . . . . ........ . 
7-prong Socket ............................ . 
Speaker Socket ....................•....... 
R. F. Transformer Shield .........•.......... 
I. F. Transformer Shield .................... . 
Tube Shield Base ...................•....... 
Tube Shield Body .......................... . 
Shadow Meter Light Shield ................. . 
Electrolytic Co11denser Clamp .. ....... · ...... . 
Electrolytic Condenser Insulator . ............ . 
Dial Scale ................................ . 
Dial Hub Assy ............................. . 
Screen Bracket .Assy ........................ . 
Scale G uar<l .............................. . 
(;Iowmg Arrow Mask ....................... . 
Glowing Arrow Screen . .................... . 
~lask Arin ............................... . 
T.ink .....................•................ 
Coupling ................................. . 
Sub. Base Mtg. Foot. ...................... . 
Chassis Mtg. Screw ........................ . 
Chassis Mtg. Washer (Rubber) ....... , ..... . 
Chassis Mtg. Cushion (Ruhher) ............. . 
Knoh (Tuning) ........................... . 
Knoh (Slow Speed Tuning) ................. . 
Knob (Volume. Tone) ...................... . 
Knob (Wave Band) ........................ . 
Bezel ....................•................ 
Bezel M-ounting Screw .. ................... . 
Bezel Glass ............................... . 
Bezel Glass Gasket ..................•....... 
Shadow Screen ................•........... 
Speaker Cable ..................•..•........ 
Bottom Shield ............................ . 
Mask ...........................•..•...... 
Pilot Lamp Bracket Assy ........... , ... , ... . 
Front Bu1nper ............................ . 
Speaker Mtg. Bolt. ........................ . 
Speaker Mtg. Nut .......................... . 

*Voice Coil Cone Assy. (Furn. H-21) ........ . 
□Field Coil Assy. (Furn. H-21) .............. . 

G. Elec. Condenser (2.0 mf.) ............... . 
F. Resistor (32.000 ohm) ................... . 

PRICES Sl'BJECT TO CHANGE \VITHOUT NOTICE 

PHILCO 
Jan. 15, 1936 Parts and Service Division 

No. 234 

Part No. 

30-4406 
4989-DG 
33-.12.16 
3.1-320433 
33-449143 
33-510143 
33-3 I 6633 
34-2064 
45-2083 
3.l-3151.l.l 
Part of® 
33-315133 
Part of@ 
Part of® 

List 
Priee 

$0.75 
.40 
.20 
.20 
.20 
.20 
.30 
.09 

2.50 
.20 

.20 

32-7462 6.00 
3793-DG .40 
30-4020 .20 
32-7407 9.00 
.12-7464 6.50 
27-6044 .10 
27-6036 .II 
27-6037 .11 
27-6043 .08 
38-6921 . .15 
38-6808 .25 
28-2725 .O.l 
28-2726 . 10 
28-2917 .02 
6440 .05 
27-7194 .01 
25-5165 . .10 
31-1724 .15 
29-3061 .07 
27-8140 .01 
27-5160 .20 
27-5159 .10 
29-3274 .0.1 
29-3.1,18 .0.1 
29-.13.19 .06 
29-2959 .0.l 
W-1496-A 1.60C 
27-4201 l.40C 
27-4202 .OJ 
27-4206 .12 
27-4207 .10 
27-4208 .10 
27-422.1 .10 
28-3164 .so 
W-1494 .30C 
27-811.1 .07 
27-8016 .OJ 
27-5120 LS0C 
02722 .30 
38-7189 .40 
28-3433 .25 
38-6789 .so 
27-4200 3.75C 
29-3128 .02 
W-124-A .35C 
02625 1.20 
36-3461 3.75 

Part of .10-2080 
3525 .20 

Printed in U. S. A, 
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